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CIMI: Model Equations 

fs: radiation belt – ring current particle distribution function

Φ: ionosphere potential;  J|| : field-aligned current

N: plasmaspheric electron content per unit magnetic flux

CIMI: Model Equations
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fs: radiation belt – ring current particle distribution function

Φ: ionosphere potential;  J|| : field-aligned current

N: plasmaspheric electron content per unit magnetic flux

J|| =
Bi
B
b̂ ⋅∇V ×∇PRC

fs = fs(t,λi,φi,M,K )

FN, FS: upward or downward flux from northern and southern ionosphere

G = T (↵0) sin 2↵0 (E + E0)
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Electron Precipitating Flux!

Plasmasphere Density!

Magnetospheric Φ"Ionospheric Φ & J||!

Figure'1'

Ring current O+ flux and PAD!

Energetic electron flux and PAD!

Ring current H+ flux and PAD!

Fok	  et	  al.	  [2014]	  

Major Output from CIMI 



Identify Enhancement and Loss Processes by CIMI 
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fs = fs(t,λi,φi,M,K ) , distribution function of RC and RB species

bounce-averaged drift wave diffusion

charge exchange

loss	  cone	  

drift in/out

net	  dri6	  
in-‐out	  

internal	  dri6	  

Charge	  exchange	  

A
cc
um

ul
at
ed

	  e
ne

rg
y	  
ch
an
ge
	  (k
eV

)	  

A
cc
um

ul
at
ed

	  e
ne

rg
y	  
ch
an
ge
	  (k
eV

)	  

Ring	  Current	  Ions	   RadiaEon	  Belt	  Electrons	  

net	  dri6	  
in-‐out	  

Internal	  
dri6	  

wave	  
diffusion	  



CIMI Simulation of Magnetic Storms 

March	  17,	  2013	  
Min	  Dst	  =	  –132	  nT	  

[Data	  from	  Van	  Allen	  Probes	  SCIENCE	  GATEWAY]	  	  
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March	  17,	  2013	  
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CIMI Simulation of Magnetic Storms 

March	  17,	  2013	  
Min	  Dst	  =	  –132	  nT	  
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CIMI Accumulated Energy Changes 



CIMI Simulation of Magnetic Storms 
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CIMI Simulation of Magnetic Storms 
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CIMI at CCMC 



CIMI is Available for “Runs on Request” 

Total	  Number	  of	  Runs	  in	  the	  Database:	  69	  



Questions from a CCMC-CIMI User 

A	  quesEon	  from	  Abby	  Azari	  (U	  of	  Michigan)	  
Why	  do	  the	  H+	  pitch-‐angle	  anisotropies	  from	  
the	  CCMC	  and	  the	  TWINS	  site	  vary?	  	  	  

CCMC-‐CIMI	  run	  with	  T96	   CCMC-‐CIMI	  run	  with	  T04	   CIMI	  PAD	  on	  TWIMS	  site	  



•  CIMI: CRCM+RBE 

•  CIMI reproduced storm signatures of the ring current and 
radiation belts 

•  CIMI is able to identify energization and loss processes in 
ring current and radiation belts 

•  CIMI got a lot of  “Runs on Request”  

Summary 


